Sick sinus syndrome is a rare but potentially important cardiac disorder in patients with myotonic dystrophy. Weevaluated 3 patients with myotonic dystrophy complicated with sick sinus syndrome using intracardiac electrocardiography and endomyocardial biopsy. Electrocardiography identified sinus arrest, atrial flutter and right bundle-branch block in 2 cases and marked sinus bradycardia and first-degree atrioventricular block in 1 case. Their sinus node recovery times were significantly prolonged as demonstrated by the overdrive suppression test. Twopatients had Adams-Stokessyndrome and one had tachycardia with severe palpitations. Therefore permanent pacemaker implantation was indicated in all 3 cases. Light microscopic analysis of right ventricular endomyocardial biopsies showed vacuolar degeneration and nuclear deformity of cardiomyocytes in all cases and endocardial and interstitial fibrosis in 1 case. These findings indicate that pathological changes may occur in any part of the myocardiumin patients with myotonic dystrophy.
Introduction
dystrophy. Patients with myotonic dystrophy exhibit various types of electrocardiographic abnormalities , the most commonof which is atrioventricular block (1) (2) (3) . Previous studies using intracardiac electrocardiography have shown that conduction disturbances are located in the His-Purkinje system in most patients (4-6). Histological examination of autopsy hearts and myocardial biopsies from patients with myotonic dystrophy with atrioventricular disturbance revealed degeneration, hypertrophy, and nuclear deformity of cardiomyocytes and interstitial nbrosis and fat infiltration (4, 5, (7) (8) (9) (10) (11) (12) (13) (14) (15) . There are only a few reports of sick sinus syndrome in association with myotonic dystrophy (4, 1 2). Werecently treated 3 patients with myotonic dystrophy with sick sinus syndrome who required permanent implantation of a pacemaker. Westudied the cardiac abnormalities in these cases using intracardiac electrocardiography and light microscopy of endomyocardial biopsy specimens to obtain detailed electrophysiological and histological descriptions of the sick sinus syndromein association with myotonic Materials and Methods Westudied a 58-year-old man (case 1), a 42-year-old man (case 2) and a 44-year-old woman(case 3) with myotonic dystrophy who were admitted to our institution.
The diagnosis of myotonic dystrophy was established by family history, the classic clinical features, specific electrical activity demonstrated on electromyography, and the presence of percussion myotonia. Chest roentgenograms, electrocardiograms containing Holter electrocardiographic recording, echocardiograms and intracardiac catheterization were performed. A His bundle electrocardiogram was recorded through a 5-French bipolar electrode catheter inserted through the right femoral vein. Atrial electrogram recordings and atrial pacing were performed with a quadripolar electrode catheter. Sinus node recovery times were measured by the atrial overdrive suppression test.
Five endomyocardial biopsy specimens were obtained from the right ventricular septum of each case by the long sheath method. A special long sheath catheter (Cook, Bloomington, USA) was introduced through the right femoral vein to the right ventricle and a Machida bioptome (Tokyo, Japan) was advanced to the right ventricular septumthrough the special long sheath. Then serial biopsy specimens were obtained for light microscopy; the specimens were fixed in 15% buffered formalin, dehydrated in graded alcohol, and embedded in paraffin. Sections were cut at 3 jam and stained with haematoxylin-eosin. 
Results

Discussion
Myotonic dystrophy is a hereditary disease characterized by weakness and atrophy of distal muscles, gonadal atrophy, cataracts, and the presence of percussion myotonia. It can involve any muscle of the body, including the heart. Various electrocardiographic abnormalities , most commonlyatrioventricular block, have been identified in patients with myotonic dystrophy (5, 6). The sick sinus syndrome is a rare occurrence in these patients (12, 14) . Griffith first described a patient with bradycardia without the presence of heart block (16). In one review, only one case with sinus bradycardia was identified among 300 cases with myotonic dystrophy (14). Histopathological changes in non-myotonic dystrophy patients with sick sinus syndrome include degeneration and flbrosis in the sinus node and atrial cardiomyocytes (17, 18). The same histological AH: time interval from atrial wave to His bundle, HV: time interval from His bundle to ventricular wave, PCWP: pulmonary capillary wedge pressure, SRTmax:maximal sinus node recovery time. Myotonic Dystrophy and SSS histological changes in the ventricular myocardium, such as myocardial hypertrophy, degeneration, disarrangement, and interstitial fibrosis (4, 5, 12, 13, 15) . In the present study, light microscopy revealed vacuolar degeneration, nuclear deformity in the ventricular cardiomyocytes. One case exhibited decreased left ventricular contraction and 2 cases demonstrated dilatation of the left ventricle in association with these histological changes. The etiology of the endocardial and interstitial fibrosis which are rare findings, were unknown in 1 case. The present findings indicate that myotonic dystrophy caused cardiomyocytic injury in all parts of the heart including the atrium, ventricle, endocardiumand the special conduction system. The patients' symptomswere severe: two patients had Adams-Stokes syndrome and one had an attack of tachycardia with severe palpitations. All three patients needed permanent pacemakerimplantation. Symptoms disappeared after pacemakerimplantation. Sick sinus syndrome is a rare complication in patients with myotonic dystrophy, but it can significantly affect the quality of life when it does occur. Electrophysiological and histological examinations are necessary in patients with myotonic dystrophy to detect cardiac abnormalities and to help determine definitive treatment of these abnormalities.
